In order to analyze the influence of the refiring processes in thick film resistors, electrical and structural properties of resistors, refired up to ten times, through the original profile, were compared.
INTRODUCTION
Close control of the electrical properties of thick-film resistors is of primary importance in development of passive networks for hybrid microelectronics. It is well known that ohmic values and temperature coefficients of resistance (TCR) are correlated to the firing parameters (time and temperature) used in ink-processing 1-3 so that close control of the firing cycle is essential to give reliable thick-film resistors.
Data of sheet resistivity and TCR changes due to variations in the firing thermal cycle of resistors have been frequently reported 2-s but poor information is available on phenomena responsible for these electrical-properties changes.
In order to complete a previous paper where we pointed out the influence of metal-migration from screen-and-fired terminations on the electrical properties of thick-film-resistors, 6 the present paper concerns the analysis of effects due to retiring processes unaffected by terminations phenomena.
For this study we shall use two different commercial ink-systems, a ruthenate-based ink-family (DP 1400) and a ruthenium-oxide/ink-family (Plessey II   30  28  26  24  22  20  18  16  14  12  10 ---e Figure 2 are then consistent with an increase of conductor concentration taking into account that the measurement evidences the behaviour of lower-resistivity layers in the film. (Figures 8a and b) . This effect is more noticeable in 100 kohm/ff] than in 10 kohm/V-1 resistors of this series.
Summing up the experimental findings we note that retiring processes cause several changes in the structure and composition of this series: titanium and aluminium coming from the glass matrix induce crystallization of lead titanate and corundum, potassium migrate in the film.
These effects are common to 10 kohm/ff] and 100 kohm/V1 resistors, but are different in intensity, so that they have to be competitive in order to give such differing electrical changes as observed.
It is known that glass modifiers strongly affect the resistivity and TCR of thick-fihn resistors. 17 ttence it is not surprising that modifications of the glass matrix are followed by noticeable changes in electrical properties of these resistors.
Unfortunately our knowledge of the role played by glass modifiers in thick-film resistor conduction mechanisms is not complete.
An attempt to correlate electrical and structural effects in this specific situation is at the present moment very difficult. All we can suggest is that more effects tend to change the resistance and TCR but their identification could be unreliable. 
